THE   WORKS   CHEMIST  AS   ENGINEER.                        293
even from time to time test the efficiency of his plant by making
complete steam trials and thus trace any undue source of loss or
waste. He must ascertain that his boilers are not given to '' prim-
ing/1 i. c., delivery of wet steam. He will test his flues from time
to time, or, better still, instal an automatic carbon dioxide recorder.
Everybody is aware that by the admission of more air a better com-
bustion of the fuel results, but not everybody realizes that by admit-
ting too much air one cools the flues, and gets an irregular draught
and imperfect combustion. A large economy of fuel can be ob-
tained by simply tarring the brickwork from the outside, thus ren-
dering it fairly impermeable.
In connection with boilers and engines, a large number of appli-
ances are daily recommended, which are each supposed to effect
such a saving that, were the totality of them taken, the consumption
of coal should be practically nil. The fact is, however, that in large
installations economies are easily effected, whereas in the case of
single boilers and but little machinery, the attention of a small per-
sonnel has to be devoted to too many appliances at the same time,
to enable them to effect a saving.
Automatic stoking and automatic feeding of boilers are very de-
sirable additions to a boiler plant, the more so as one thereby gener-
ally obtains nearly smokeless combustion as well. Works that can-
not afford such outlay, will do well to go carefully into the question
of their grates. It is really surprising how rarely one meets in this
country with special grate-bars, designed to give a maximum area
for the admission of air, and yet permitting the use of small fuel;
very large economies can result from a proper adaptation of grate-
bars to the nature of the fuel.
To judge from the relative merits of the many smoke preventers
on the market requires no mean engineering skill, because although
the question is really a chemical one, the means to carry it out are
for the most part mechanical. Some smoke preventers blow air
through the fire-door over the coal, some under the grate, through
the coal. Others blow steam and air over the incandescent coal
from the front; again, others blow it in from the back of the grate,
and induce air at the same time. Some have mechanical means to
gradually close the fire door after coal has been charged, some have
adjustable louvres, and so forth. It is indeed very difficult for the